Using the theoretical formalism of A. O Sboychakov 6 and R. Schaffer et al. 7 , we have theoretically studied the phase separation in strongly correlated electron systems with wide and narrow bands. We observed the following facts;
In this paper, the spinless Falicov-Kimball model on the simple cubic lattice is analyzed. The analysis is performed with the help of Hubbard-I and dynamical mean field (DMFT) approximations. We have obtained the Matsubara and real frequency itinerant Green's function, the evolution of the system with doping and the range of phase separation is evaluated in thesr two approximations. (2) We observed that at large values of the on-site Coulomb repulsion in both approximations gives similar results. It was observed that both approximations coincide in the narrow band limit W-0. (3) It was also seen that the system remains unstable towards the phase separation even at finite band width. (4) The analysis also reveals the fact that the phase separation is the inherent feature of Hubbard like models with wide and narrow bands.
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INTRODUCTION
Strongly correlated electron systems are those systems, where the interactions between electrons are larger than their kinetic energy. Heavy fermion compounds, high TC cupeates, magnetic oxides such as Manganites, Cobaltites and many others belong to these class of materials. In theoretical study, the Hubbard model and its modifications such as t-J model and others are widely used to explain the complex behavior of strongly correlated materials. The main problem arising in the analysis of the Hubbard -like Hamiltonians is the absence of reliable analytical methods at large electron-electron interactions. The numerical studies as Monte-Carlo simulations and exact diagonalization on small clusters have large computational costs. On the other hand, there exists a huge number of different approximate methods not requiring time consuming calculations. However, each of these methods have restricted range of applicability and it is not always clear whether the results obtained by this or that approximation reveal an actual physics or just reflect the features of initial assumptions. [1] [2] [3] [4] The simple model of correlated electrons is the Failcov-Kimball model 5. This model is helpful to describe metal to insulator transitions in rare-earth and transition metal compounds. It includes both itinerant and localized electrons with on-site interaction between them. This model exhibits many interesting features such as non-Fermi liquid behavior for any value of coupling constant U, charge density wave phase and phase separation. The FK model has been studied both numerically with Monte Carlo simulations and exact diagonalization and by using different approximations. Several exact results have been obtained also, such as the existence of the phase separation at large coupling constant.
In this paper using the theoretical formalism of A. O. Shoychakov 6 and R a Schaffer et al. 
fermion operators for the bound and localized electrons respectively. The first term of equation (1) describes the kinetic energy of band electrons, the second term controls the position of the localized level with respect to the centre of the conduction band while the third term corresponds to the on site interaction between the band and localized electrons. Here, one considers attractive interaction U>0
The evaluation is done with the help of two approximation Hubbard I and DMFT approximation. The Hubbard-I approximation is based on the decoupling in the system of equation for the electron Green's function. The use of Matsubara Green's function is more convenient to study the system at finite temperature. It also allows simply comparing the Hubbard-I and DMFT approximations. DMFT deals with one-particle Matsubara frequency.
DISCUSSION OF THE RESULTS
Using the theoretical formalism of A O Sboychakov 6 and R Schaffer etal 7 , we have theoretically studied phase separation in strongly correlated electron system with wide and narrow bands. In table T5 , we have shown the dependence of n d and n f as a function of n. Our theoretically evaluated results show that these two parameters decrease and increase with n. In this paper, the spinless Falicov-Kimball model on the simple cubic lattice is analyzed. The analysis is performed with the help of Hubbard-I and dynamical mean field (DMFT) approximations. We have obtained the Matsubara and real frequency itinerant Green's function, the evolution of the system with doping and the range of phase separation is evaluated in thesr two approximations.
We observed that at large values of the on-site Coulomb repulsion in both approximations gives similar results. It was observed that both approximations coincide in the narrow band limit W-0.
It was also seen that the system remains unstable towards the phase separation even at finite band width.
The analysis also reveals the fact that the phase separation is the inherent feature of Hubbard like models with wide and narrow bands.
